Induction of aromatase expression by aminoglutethimide, an aromatase inhibitor that is used to treat breast cancer in postmenopausal women.
Aromatase, a cytochrome P450, catalyzes three consecutive hydroxylation reactions converting C19 androgens to aromatic C18 estrogenic steroids. Aminoglutethimide (AG) is an aromatase inhibitor used to treat estrogen-dependent breast cancer. While AG is effective in inhibiting aromatase, it was found that aromatase activity in tumors of some breast cancer patients elevated after AG treatment (Miller and O'Neill, Steroids, 50: 245-252, 1987). These results may explain why some patients failed therapy after extensive AG treatment. Recently, we found that AG treatment increased aromatase activity in SK-BR-3, JAR, and HepG2 cell lines in a dose- and incubation time-dependent manner. AG induction is thought to occur at the transcriptional level because the aromatase mRNA level elevated after AG treatment in SK-BR-3 and HepG2 cells, as demonstrated by reverse transcription-polymerase chain reaction (RT-PCR) analysis, and AG treatment did not increase aromatase activity in aromatase cDNA transfected cell lines (driven by the beta-actin promoter). Our primer-specific RT-PCR analysis revealed that in SK-BR-3 cells, AG enhanced the action of a promoter which is different from promoter I.1, I.3, or II. Furthermore, since the AG induction was found to be suppressed by SQ 22536, an adenylate cyclase inhibitor, a cAMP-dependent mechanism might be involved. Our study provides an insight as to why some patients fail therapy after extensive AG treatment.